Introduction
Yttria-doped tetragonal zirconia (Y-TZ) polycrystalline ceramics have received much attention due to both their ion ic conductivity and mechanical property. Recently, con siderable attention has been focused on the processing of fi ne-grained ceramics with controlled density and homo geneous microstrucrure.1), 2) One of the best methods is low temperature sintering of dense and narrow pore sized com pact consisting of fine particle. 3) -7) To obtain such compact, colloidal processing is suitable. 1) -7) The particle packing is affected by an interparticle force which can be changed from attractive to repulsive by adjusting the pH. High repulsive potential, large zeta potential absolute value, contributes to the dense particle packing with narrow pore size distribu tion. Utilizing the liquid phase sintering can help low tem perature densification.
Liquid-phase sintering of Y-TZ with CuO is known to be effective for densification at low-temperature sintering8) and moreover the addition of CuO to Y-TZ can enhance superplasticity. 9) -11) As for the CuO addition, milling Y-TZ powder with oxide or acetate of the Cu, 8) and adsorption of Cu ions on Y-TZ powder as a method of coating the surface12) were reported. However, almost methods report ed include the conventional powder compaction, which resulting in relatively large pore size distributions.
In the present study, we have consolidated the suspen sions of the Cu adsorbed Y-TZ powers directly by a pressure filtration method13), 14) without powdering process and ob tained narrow pore size distributed bodies. The Cu-doped bodies densified at lower temperatures. Then effects of CuO addition to the Y-TZ on the sintering behavior and ionic con ductivity were determined.
Experimental procedure
The experimental work was performed using 3mol% Y2O3-doped tetragonal ZrO2 (3Y-TZ) powder (Tosoh Corp.; mean particle size 70nm). The impurites of the 3Y-TZ are 0.005mass% Al2O3, 0.004mass% SiO2, 0.002 mass% Fe2O3 and 0.013mass% Na2O. The suspensions of the Cu adsorbed 3Y-TZ powders were prepared as follows. The 3Y-TZ powder was dispersed with an aid of ultrasonic irradiation under 20kHz and 160W (Shimadzu; USP-600) The experimental CuO mole percent adsorbed on the 3Y-TZ powder, which was determined from the CuO con tent of the compact through the pressure filtration, was shown in Fig. 2 as a function of initial concentration of Cu2+ solution. The obtained data coincide with the reported data12) standardized by BET surface area (16.0m2/g). It is reported that the adsorption of copper on zirconia occurred by a combination of ion-exchange and ion-dipole interaction, and that the Cu2+ adsorption on 3Y-TZ powder obeyed the Pore channel size distributions of the pressure filtrated and CIPed compacts. Arrhenius plot of the total bulk conductivity. Fig. 9 . Arrhenius plot of the total grain boundary conductivity. (a) Fig. 11 . HR-TEM micrographs. (a) grain boundary with no ex tra phase, and (b) grain boundary with a thin layer of amorphous phase. 
